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VEHICLE CABIN LIGHTING APPARATUS 
Field of the Invention 
[0001] 

5 The present invention relates to a vehicle cabin lighting 

apparatus, and, more particularly, to a vehicle cabin lighting 
apparatus which uses, as vehicle cabin lighting, image light 
emitted out of a ceiling-mounted monitor system (referred to 
as a monitor system from here on) • 
10 Background of the Invention 
[0002] 

In general, a vehicle has room light which is disposed 
nearly on the center of the ceiling thereof in order to 
illuminate the whole of the cabin of the vehicle, and which is 

15 made to be switched on or off according to a passenger's 
switching operation or opening or closing of a door. Since such 
a vehicle cabin lighting apparatus aims at lighting the interior 
of a vehicle cabin at night or the like, the lightness and hue 
of light emitted out of the vehicle cabin lighting apparatus 

20 are fixed and it is not necessary to change them in particular. 
[0003] 

There have been proposed, as related art vehicle cabin 
lighting apparatus, a display for displaying information on the 
operation of a vehicle which is disposed in the cabin ceiling 

25 of the vehicle so that the driver on the driver's seat can 
visually recognize an image displayed on the display via a 
reflecting mirror placed in the front of the driver's seat (for 
example, refer to patent reference 1), and a monitor display 
apparatus for vehicle-mounted camera which is used for lighting 

30 the vicinity of the driver's seat (for example, refer to patent 
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reference 2 ) . 
[0004 J 

[Patent reference 1] JP ,6-35801, Y 
[Patent reference 2] JP, 7-17647, U 
5 [0005] 

A problem with the above-mentioned related art vehicle 
cabin lighting apparatus is', however, that since they aim at 
lighting the interior of a vehicle cabin at night or the like, 
and the lightness and hue of light emitted out of the vehicle 

10 cabin lighting apparatus are fixed and it is not necessary to 
change them in particular, they cannot structurally emit light 
having an arbitrary amount falling within a variable range and 
an arbitrary tone, and, even in the case of above-mentioned 
patent references 1 and 2, since they simply make it possible 

15 for the driver to visually recognize an image displayed on a 
display for displaying information on the operation of the 
vehicle via a reflecting mirror placed in the front of the 
driver 1 s seat, or simply use the light emitted out of the display 
for lighting the vicinity of the driver's seat, they cannot 

20 structurally and effectively use the image light from the 
monitor (e.g. , a liquid crystal display) mounted to the ceiling 
of the vehicle for lighting the cabin of the vehicle. 
[0006] 

The present invention is made in order to solve the 
25 above-mentioned problem, and it is therefore an object of the 
present invention to provide a vehicle cabin lighting apparatus 
which can light the whole of a vehicle cabin and can emit light 
having an arbitrary amount falling within a variable range and 
an arbitrary tone so as to provide lighting representation which 
30 is in agreement with passengers' feelings or the atmosphere of 
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the cabin for the passengers , and which can also change the light 
pattern, light color, or the like according to the status of 
the vehicle so that the vehicle cabin lighting apparatus can 
serve as an alarm and safety apparatus which notifies the status 
5 of the vehicle to the passengers in the cabin and persons outside 
the cabin. 

Disclosure of the Invention 
[0007] 

A vehicle cabin lighting apparatus in accordance with the 
10 present invention includes a monitor mounted to a ceiling of 
a vehicle cabin, a monitor f olding-or-unf olding detecting means 
for detecting whether the monitor is placed in a folded or 
unfolded state, and a monitor control means for determining 
whether the monitor is placed in a video display mode or lighting 
15 mode based on a detection output of the monitor 
f olding-or-unf olding detecting means, for controlling the 
operation of the monitor according to a result of the 
determination, and for applying, as illumination light, light 
emitted out of the monitor to the vehicle cabin when the monitor 
20 is placed in the lighting mode. 
[0008] 

Therefore, in accordance with the present invention, the 
monitor system can be substantially used as the vehicle cabin 
lighting apparatus which can change the light color, amount of 

25 the light , or the like in various ways . In addition , the vehicle 
cabin lighting apparatus in accordance with the present 
invention can emit light having an arbitrary amount of light 
which falls within a variable range and an arbitrary tone to 
light the vehicle cabin from the viewpoint of functions so that 

30 passengers (users) can enjoy lighting representation which is 
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in agreement with their feelings or the atmosphere of the cabin. 

Brief Description of the Figures 

[0009] 

[Fig. 1] Fig. 1 is a block diagram showing the circuit structure 
5 of a vehicle cabin lighting apparatus in accordance with 
embodiment 1 of the present invention; 

[Fig. 2] Fig. 2 is a diagram showing the state of a monitor at 
a time when passengers can view and listen to an image displayed 
on the monitor in the vehicle cabin lighting apparatus in 

10 accordance with embodiment 1 of the present invention; 

[Fig. 3] Fig. 3 is a diagram showing the state of the monitor 
at a time when the monitor is accommodated in the vehicle cabin 
lighting apparatus in accordance with embodiment 1 of the 
present invention; 

15 [Fig. 4] Fig. 4 is a cross sectional view showing the structure 
of the vehicle cabin lighting apparatus in accordance with 
embodiment 1 of the present invention; 

[Fig. 5] Fig. 5 is an exploded perspective view of the vehicle 
cabin lighting apparatus in accordance with embodiment 1 of the 
20 present invention ; 

[Fig. 6] Fig. 6 is a flow chart for explaining the operation 
of the vehicle cabin lighting apparatus in accordance with 
embodiment 1 of the present invention; 

25 [Fig. 7] Fig. 7 is a cross sectional view showing the structure 
of a vehicle cabin lighting apparatus in accordance with 
embodiment 2 of the present invention; 

[Fig. 8] Fig. 8 is a perspective view showing a state in which 
monitor light is emitted from the vehicle cabin lighting 
30 apparatus in accordance with embodiment 2 of the present 



5 

invention; 

[Fig. 9] Fig. 9 is a cross sectional view showing the structure 
of a vehicle cabin lighting apparatus in accordance with 
embodiment 3 of the present invention; 
5 [Fig. 10] Fig. 10 is an exploded perspective view of the vehicle 
cabin lighting apparatus in accordance with embodiment 3 of the 
present invention; 

[Fig. 11] Fig. 1 1 is a cross sectional view showing the structure 
of a vehicle cabin lighting apparatus in accordance with 
10 embodiment 4 of the present invention; 

[Fig. 12] Fig. 12 is a perspective view showing a state in which 
monitor light is emitted from the vehicle cabin lighting 
apparatus in accordance with embodiment 4 of the present 
invention; 

15 [Fig. 13] Fig. 13 is a cross sectional view showing the structure 
of a vehicle cabin lighting apparatus in accordance with 
embodiment 5 of the present invention; 

[Fig. 14] Fig. 14 is a block diagram showing the circuit 
structure of a vehicle cabin lighting apparatus in accordance 

20 with embodiment 6 of the present invention; 

[Fig. 15] Fig. 15 is a diagram showing examples of an alarm screen 
display generated by the vehicle cabin lighting apparatus in 
accordance with embodiment 6 of the present invention; 
[Fig. 16] Fig. 16 is a flow chart for explaining the operation 

25 of the vehicle cabin lighting apparatus in accordance with 
embodiment 6 of the present invention; and 

[Fig. 17] Fig. 17 is a block diagram showing the circuit 
structure of a vehicle cabin lighting apparatus in accordance 
with embodiment 7 of the present invention. 
30 Preferred Embodiments of the Invention 
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[0010] 

Hereafter, in order to explain this invention in greater 
detail, the preferred embodiments of the present invention will 
be described with reference to the accompanying drawings. 
5 Embodiment 1 . 

Fig. 1 is a block diagram showing the circuit structure 
of a vehicle cabin lighting apparatus in accordance with 
embodiment 1 of the present invention. 

As shown in Fig. 1, the vehicle cabin lighting apparatus 

10 in accordance with this embodiment includes a monitor 1 mounted 
to the ceiling of a vehicle cabin, a monitor 
f olding-or-unf olding detecting means 2 for detecting whether 
this monitor 1 is placed in a folded or unfolded state (i.e., 
whether the monitor 1 is in use or in disuse) , a monitor control 

15 unit 3, which is disposed as a monitor control means, for 
determining whether the monitor 1 is placed in a video display 
mode in which it displays a TV image, image read from a DVD, 
or the like, or in a lighting mode in which it functions as a 
lighting fixture to display a white image, based on the 

20 detection result output from the monitor f olding-or-unf olding 
detecting means 2, for controlling the operation of the monitor 
1 based on the determination result, and for applying, as 
illumination light, the light emitted out of the monitor 1 to 
the cabin of the vehicle when the monitor is placed in the 

25 lighting mode, and a remote control means 4 for controlling the 
operation of this monitor control unit 3 according to an 
instruction input from outside so as to arbitrarily change the 
display of the monitor 1. 
[0011] 

30 The monitor control unit 3 operates according to whether 
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the monitor is placed in the folded or unfolded state. For 
example , when the monitor 1 is unfolded, the monitor control 
unit 3 displays a TV image, image read from a DVD, or the like 
on the monitor, whereas when the monitor 1 is folded, the monitor 
5 control unit 3 automatically switches to a certain display image 

(having a predetermined light emitting form, such as an amount 
of light, a light color, and a light pattern), such as a white 
image, so as to function as a lighting fixture. 

[0012] 

10 The monitor control unit 3 includes a monitor light amount 

adjusting unit 31 for adjusting the amount of the light emitted 
out of the monitor 1, a monitor light color adjusting unit 32 
for adjusting the color of the light emitted out of the monitor 
1, a monitor light pattern adjusting unit 33 for adjusting the 

15 pattern of the light emitted out of the monitor 1, a monitor 
operation control means 34 for controlling the display 
operation of the monitor 1 when the monitor 1 is placed in the 
folded or unfolded state according to the detection result of 
the monitor f olding-or-unf olding detecting means 2, and an OR 

20 circuit 35, which is disposed as a display contents selecting 
means, for selecting display contents when the monitor 1 is 
placed in the folded state under control of the monitor 
operation control means 34, and for instructing the monitor 1 
to display the selected display contents. The monitor control 

25 unit 3 selects and adjusts one of at least the amount, color, 
and pattern of the light emitted out of the monitor 1, and 
provides a corresponding instruction to the monitor 1 when the 
monitor 1 is placed in the lighting mode. 
[0013] 

30 The remote control means 4 enables any passenger to 



8 

control the operation of the monitor control unit 3 by using 
a nearby switch, a nearby remote controller, or the like, to 
arbitrarily change the display contents, and to switch on or 
off the monitor. Furthermore, this remote control means 4 
5 enables any passenger to carry out an operation and a setting 
associated with the displayed image (a DVD image, TV image, or 
the like), and a detailed setting for display (lighting) for 
the case where the monitor is used as a lighting fixture, etc* 
when the monitor 1 is unfolded, and can carry out a setting (can 

10 set the light color, amount of light, or light pattern) for the 
lighting functions, etc. when the monitor 1 is folded, and also 
enables any passenger to perform an ON/OFF operation on the 
power supply of the monitor regardless of whether the monitor 
1 is placed in the folded or unfolded state. 

15 [0014] 

In a case where the monitor system is arranged so as to 
mainly enable any passenger in the backseat of the vehicle* to 
view and listen to a TV image, DVD image, or the like within 
the cabin of the vehicle, when a passenger views and listens 

20 to such an image, the monitor 1 is flipped down from the 
accommodating case 6 and is put into a state in which he or she 
can view and listen the image, as shown in Fig. 2, whereas when 
the monitor is in disuse, the monitor 1 is accommodated in the 
accommodating case 6 mounted to the ceiling of the cabin 5 of 

25 the vehicle, as shown in Fig. 3. 
[0015] 

Fig. 4 is a cross sectional view showing the structure 
of the vehicle cabin lighting apparatus in accordance with 
embodiment 1 of the present invention, which is mounted to the 
30 vehicle's ceiling, and Fig. 5 is an exploded perspective view 
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of Fig. 4. 

As shown in Fig. 4, a prism 8 is disposed, as a light 
guiding member for lighting, in the accommodating case 6 mounted 
to the vehicle's ceiling 7, for accommodating the monitor 1 
5 therein. This prism 8 reflects rays of light emitted out of 
the monitor 1, which are shown by arrows a, in rightward and 
leftward directions within the accommodating case 6, and guides 
them, as rays of illumination light shown by arrows b, to 
openings 6a formed in both sides of the accommodating case 6. 
10 [0016] 

The concrete structure of the vehicle cabin lighting 
apparatus in accordance with this embodiment is shown in Fig. 
5, and the monitor 1 is constructed of a cover la shown in Fig. 
5(c), a liquid crystal assembly lb, a diffusion sheet lc, and 

15 a back light assembly Id, shown in Fig. 5(d), and a case le shown 
in Fig. 5(e). As shown in the Fig. 5(b), the openings 6a for 
lighting are formed in the both sides of the accommodating case 
6 for accommodating the monitor 1 therein, and the prism 8 formed 
as shown in Fig. 5(a) is mounted in the accommodating case 6 

20 so as to receive and reflect the light emitted out of the monitor 
and to guide it to the openings 6a. 
[0017] 

As shown in Fig. 4, the prism 8 is so constructed as to 
be partially exposed to outside from the openings 6a formed in 

25 the both sides of the accommodating case 6 and to emit out the 
light emitted from the monitor to outside. As an alternative, 
the whole or part of the accommodating case 6 can be made of 
such a material as a transparent or translucent resin or glass 
so that the light can pass through the whole or part of the 

30 accommodating case 6, and the prism can be so constructed as 
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to guide the light emitted from the monitor to the whole or part 
of the accommodating case 6. In this case, the openings 6a 
formed in the both sides of the accommodating case 6 are stopped 
up so that the prism 8 is not exposed to outside, 
5 [0018] 

Next, the operation of the vehicle cabin lighting 
apparatus in accordance with this embodiment of the present 
invention will be explained with reference to Fig. 6. 

10 First, the monitor f olding-or-unf olding detecting means 2 
detects the folded or unfolded state of the monitor 1 (in step 
ST1) . Then, the monitor operation control means 34 determines 
whether the monitor 1 is placed in the folded or unfolded state 
(in step ST2 ) , and, when determining that the monitor 1 is not 

15 placed in the folded state, that is, when the monitor is placed 
in the video display mode which is the unfolded state, flips 
down the monitor 1 so as to display a normal TV image or DVD 
image on the monitor 1, and ends the processing (in step ST3) . 
[0019] 

20 When, in step ST2 , determining that the monitor 1 is placed 

in the folded state, the monitor operation control means enters 
the lighting mode (in step ST4), and determines whether there 
is a necessity to change the display contents, i.e. , the amount 
of the light, light color, light pattern, or the like of the 

25 monitor 1 (in step ST5 ) . When needed, the monitor operation 
control means selects a corresponding adjusting unit, e.g. , the 
monitor light amount adjusting unit 31 so as to adjust the amount 
of the light emitted out of the monitor in the case of the amount 
of light, selects the monitor light color adjusting unit 32 so 

30 as to adjust the color of the light emitted out of the monitor 
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in the case of the light color, or selects the monitor light 
pattern adjusting unit 33 so as to adjust the pattern of the 
light emitted out of the monitor in the case of the light pattern . 
After that, the OR circuit 35 selects the needed display 
5 contents (in step ST6), and the prism 8 (see Fig. 4) disposed 
within the accommodating case 6 of the monitor 1 placed in the 
folded state reflects the light emitted out of the monitor 1 
with the reflecting surface thereof so as to guide it, as 
illumination light, to the openings 6a. The vehicle cabin 

10 lighting apparatus thus carries out and ends the series of 
processes. On the other hand, when there is no necessity to 
change the display contents in step ST5, the monitor operation 
control means keeps the previously-established setting so that 
the prism guides the light emitted out of the monitor to the 

15 openings 6a, and ends the processing. 
[0020] 

As previously mentioned, when the monitor 1 is 
accommodated in the accommodating case 6, the vehicle cabin 
lighting apparatus in accordance with embodiment 1 can make the 

20 monitor 1 emit light, reflect the light toward the openings 6a 
of the accommodating case 6 using the prism 8, and emit out the 
light emitted from the monitor, as illumination light, by way 
of these openings 6a. That is, the vehicle cabin lighting 
apparatus can guide the light emitted out of the monitor 1 which 

25 is a liquid crystal having a so-called back light, to the side 
portions of the accommodating case by using the prism 8 so as 
to project the light to outside the apparatus. Furthermore, 
the vehicle cabin lighting apparatus continuously uses the 
light emitted out of this monitor 1 as a light source, and 

30 controls the amount of the light (lightness), light color, light 
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pattern, or the like by using the monitor control unit 3. 
Therefore, the monitor system can be substantially used as the 
vehicle cabin lighting apparatus which can change the light 
color, amount of the light, or the like in various ways. In 
5 addition, since the vehicle cabin lighting apparatus uses the 
light emitted out of the monitor of the monitor system for 
lighting the cabin of the vehicle, the vehicle cabin lighting 
apparatus can emit the light with an arbitrary amount of light 
which falls within a variable range and an arbitrary tone. to 
10 light the vehicle cabin from the viewpoint of functions so that 
passengers (users) can enjoy lighting representation which is 
in agreement with their feelings or the atmosphere of the cabin. 
[0021] 

Embodiment 2 . 

15 Fig. 7 is a cross sectional view showing the structure 

of a vehicle cabin lighting apparatus in accordance with 
embodiment 2 of the present invention, which is mounted to a 
vehicle's ceiling, and Fig. 8 is a perspective view showing a 
state in which monitor light is emitted from the vehicle cabin 

20 lighting apparatus. In Figs. 7 and 8, components corresponding 
to those shown in Figs. 4 and 5 are designated by the same 
reference numerals as shown in these figures, and the detailed 
explanation of the components will be omitted hereafter. 

In Fig. 7, openings 6a for lighting are formed in both 

25 sides of an accommodating case 6 mounted to the vehicle's 
ceiling 7, for accommodating a monitor 1 therein, and an optical 
fiber 9 is attached into the accommodating case 6 as a light 
guiding member which is formed so as to reflect light emitted 
out of the monitor 1, which is shown by an arrow a, in rightward 

30 and leftward directions, and to guide them, as rays of 
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illumination light shown by arrows b, to the openings 6a. 

Since the vehicle cabin lighting apparatus is so 
constructed, the light emitted out of the monitor 1 placed in 
the folded state emits out from the openings 6a for lighting 
5 formed in the both sides of the accommodating case 6, and is 
then applied, as illumination light, to the cabin of the vehicle, 
as shown in Fig. 8. 
[0022] 

Also in this embodiment, as shown in Fig. 7, the optical 
10 fiber 9 is so constructed as to be partially exposed to outside 
from the openings 6a formed in both the right and left sides 
of the accommodating case 6 and to emit out the light from the 
monitor. As an alternative, the whole or part of the 
accommodating case 6 can be made of such a material as a 
15 transparent or translucent resin or glass so that the light can 
pass through the whole or part of the accommodating case 6, and 
the optical fiber can be so constructed as to guide the light 
from the monitor to the whole or part of the accommodating case 
6. In this case, the openings 6a formed in both the right and 
20 left sides of the accommodating case 6 are stopped up so that 
the optical fiber 9 is not exposed to outside. 
[0023] 

Thus, in accordance with embodiment 2, since the vehicle 
cabin lighting apparatus uses the optical fiber 9 as the light 

25 guiding member for guiding the light emitted out of the monitor 
1 to the openings 6a of the accommodating case 6 when the monitor 
1 is accommodated in the accommodating case 6, the vehicle cabin 
lighting apparatus can have substantially the same functions 
as that of above-mentioned embodiment 1 , and can provide the 

30 same advantages. 
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[0024] 

Embodiment 3 . 

Fig. 9 is a cross sectional view showing the structure 
of a vehicle cabin lighting apparatus in accordance with 
5 embodiment 3 of the present invention, which is mounted to a 
vehicle's ceiling, and Fig. 10 is an exploded perspective view 
of Fig. 9. In Figs. 9 and 10, components corresponding to those 
shown in Figs. 4 and 5 are designated by the same reference 
numerals as shown in these figures , and the detailed explanation 
10 of the components will be omitted hereafter. 
[0025] 

The vehicle cabin lighting apparatus in accordance with 
any one of above-mentioned embodiments 1 and 2 functions as a 
direct lighting apparatus which guides light emitted out of the 

15 monitor 1 using a prism 8 or optical fiber 9, and then applies 
the monitor light directly to the cabin of the vehicle by way 
of the openings 6a formed in the both sides of the accommodating 
case 6. In contrast, the vehicle cabin lighting apparatus in 
accordance with this embodiment 3 includes openings 10a which 

20 are formed in both sides of an accommodating case 10 so that 
slits can be disposed between the accommodating case 10 and the 
vehicle 1 s ceiling 7 , and reflects light emitted out of a monitor 
1 using the reflecting surface of a prism 11 which is disposed, 
as a light guiding member, within the accommodating case 10, 

25 in which the monitor 1 placed in the folded state is accommodated, 
so as to guide the light, as illumination light, to the openings 
10a and to make the light travel along the direction of the 
vehicle's ceiling 7, as shown in Fig. 9. In this case, the 
vehicle cabin lighting apparatus substantially functions as an 

30 indirect lighting apparatus which emits soft light having a 
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feeling of depth because of an indirect-lighting effect of 
making the light emitted out the openings along the direction 
of the vehicle's ceiling 7 be reflected irregularly by the 
vehicle's ceiling 7. 
5 [0026] 

The concrete structure of the vehicle cabin lighting 
apparatus in accordance with this embodiment is shown in Fig. 
10, and the monitor 1 is constructed of a cover la shown in Fig. 
10(c), a liquid crystal assembly lb, a diffusion sheet lc, and 

10 a back light assembly Id, shown in Fig. 10(d), and a case le 
shown in Fig. 10(e). As shown in Fig. 10(b), the openings 10a 
are formed in the both sides of the accommodating case 10 so 
that slits can be disposed between the accommodating case 10 
and the vehicle's ceiling 7, and the prism 11 formed as shown 

15 in Fig. 10(a) is disposed within the accommodating case 10 so 
as to receive the light emitted out of the monitor and to reflect 
and guide it to the openings 10a such that the light travels 
along the direction of the vehicle's ceiling 7. 
[0027] 

20 As previously mentioned, the vehicle cabin lighting 

apparatus in accordance with embodiment 3 is so constructed as 
to reflect the light emitted out of the monitor using the prism 
11 toward the openings 10a which are formed in the both sides 
of the accommodating case 10 so that slits can be disposed 

25 between the accommodating case 10 and the vehicle's ceiling 7, 
and to make the light travel along the direction of the vehicle 1 s 
ceiling 7. Therefore, in accordance with this embodiment, 
there can be provided an indirect lighting apparatus which emits 
out soft light having a feeling of depth because of an 

30 indirect-lighting effect of making the light emitted out the 
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openings along the direction of the vehicle's ceiling be 

reflected irregularly by the vehicle's ceiling. 

[0028] 

Embodiment 4 . 

5 Fig. 11 is a cross sectional view showing the structure 

of a vehicle cabin lighting apparatus in accordance with 
embodiment 4 of the present invention, which is mounted to a 
vehicle's ceiling, and Fig. 12 is a perspective view showing 
a state in which light is emitted from the vehicle cabin lighting 

10 apparatus. In Figs. 11 and 12 , components corresponding to 
those shown in Figs . 9 and 10 are designated by the same reference 
numerals as shown in these figures, and the detailed explanation 
of the components will be omitted hereafter. 

In Fig. 11, the vehicle cabin lighting apparatus in 

15 accordance with this embodiment 4 includes openings 10a which 
are formed in the both sides of an accommodating case 10 mounted 
to the vehicle's ceiling 7, for accommodating a monitor 1 
therein so that slits can be disposed between the accommodating 
case 10 and the vehicle's ceiling 7, and an optical fiber 12 

20 is attached into the accommodating case 10 as a light guiding 
member which is formed so as to reflect the light emitted out 
of the monitor 1, which is shown by an arrow a, in rightward 
and leftward directions, and to guide it, as illumination light 
shown by arrows b, to the openings 10a. 

25 Since the vehicle cabin lighting apparatus is so 

constructed, the light emitted out of the monitor 1 placed in 
the folded state emits out from the openings 10a for lighting 
formed in the both sides of the accommodating case 10, and is 
then applied, as illumination light, to the cabin of the vehicle, 

30 as shown in Fig. 12. 
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[0029] 

Thus, in accordance with embodiment 4, since the vehicle 
cabin lighting apparatus uses the optical fiber 12 as the light 
guiding member for guiding the light emitted out of the monitor 
5 1 to the openings 10a of the accommodating case 10 when the 
monitor 1 is accommodated in the accommodating case 10, the 
vehicle cabin lighting apparatus can have substantially the 
same functions as that of above-mentioned embodiment 3, and can 
provide the same advantages. 
10 [0030] 

Embodiment 5 . 

Fig. 13 is a cross sectional view showing the structure 
of a vehicle cabin lighting apparatus in accordance with 
embodiment 5 of the present invention, which is mounted to a 

15 vehicle's ceiling. In Fig. 13, components corresponding to 
those shown in Figs. 11 and 12 are designated by the same 
reference numerals as shown in these figures, and the detailed 
explanation of the components will be omitted hereafter. 

The vehicle cabin lighting apparatus in accordance with 

20 any one of above-mentioned embodiments 1 to 4 directly receives 
the light emitted out of the monitor 1 using a prism, an optical 
fiber, or the like which is a light guiding member, and makes 
the light be reflected within the prism, optical fiber, or the 
like so as to guide it to lighting surfaces (i.e., 

25 light-emitting surfaces). In contrast, in the vehicle cabin 
lighting apparatus in accordance with this embodiment, a hollow 
13 is formed within an accommodating case 10 and a plurality 
of reflectors 14 to 16 are incorporated into this hollow 13 so 
that light emitted out of a monitor 1 is reflected toward 

30 openings 10a formed in the accommodating case 10 using the 
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plurality of reflectors 14 to 16 and is emitted out of the 
openings 10a along the direction of the vehicle's ceiling 7, 
as shown in Fig. 13. 
[0031] 

5 That is, in accordance with this embodiment, the longest 

one 14 of the plurality of reflectors 14 to 16 is disposed in 
a central portion of the hollow 13 so as to be opposite to the 
monitor 1, and the shorter reflectors 15 and 16 are arranged 
on both sides of the reflector 14 and below the reflector 14 

10 at a certain distance from the reflector 14. The reflector 14 
is so arranged as to reflect the light emitted out of the monitor 
1, and to guide it to the other reflectors 15 and 16 arranged 
on the both sides thereof, and the other reflectors 15 and 16 
are so arranged as to reflect the light guided thereto and guide 

15 it, as illumination light, to the openings 10a formed in the 
both ends of the accommodating case 10, respectively, so that 
the light travels along the direction of the vehicle's ceiling 
7. 

[0032] 

20 As previously, the vehicle cabin lighting apparatus in 

accordance with this embodiment is so constructed as to function 
as an indirect lighting apparatus, like those of 
above-mentioned embodiment 3 and 4. As an alternative, the 
vehicle cabin lighting apparatus in accordance with this 

25 embodiment can be so constructed as to apply the light emitted 
out of the monitor directly to the cabin, like those of 
above-mentioned embodiments 1 and 2, even though it includes 
the plurality of reflectors. The vehicle cabin lighting 
apparatus in accordance with this embodiment can be 

30 alternatively constructed so as to guide the light emitted out 
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of the monitor to the openings 10a using both a light guiding 
member, such as a prism or optical fiber, and reflectors. 
[0033] 

Thus, in the vehicle cabin lighting apparatus in 
5 accordance with this embodiment 5, the hollow 13 is formed 
within the accommodating case 10 and the plurality of reflectors 
are incorporated into this hollow 13 so that the light emitted 
out of the monitor 1 is reflected toward the openings 10a using 
the plurality of reflectors and is emitted out of the openings 

10 10a along the direction of the vehicle ■ s ceiling 7 . Therefore, 
even this embodiment provides the same advantages as offered 
by above-mentioned embodiments 3 and 4, and also provides an 
advantage of being able to simplify the structure of the vehicle 
cabin lighting apparatus by the omission of the light guiding 

15 member, thereby reducing the manufacturing cost. 
[0034] 

Embodiment 6 . 

Fig. 14 is a cross sectional view showing the circuit 
structure of a vehicle cabin lighting apparatus in accordance 
20 with embodiment 6 of the present invention. In Fig. 14, 
components corresponding to those shown in Fig. .1 are designated 
by the same reference numerals as shown in this figure, and the 
detailed explanation of the components will be omitted 
hereafter. 

25 The vehicle cabin lighting apparatus in accordance with 

this embodiment is so constructed as to operate in cooperation 
with the operation of an alarm apparatus or the like. For 
example, when a door of a vehicle in which the vehicle cabin 
lighting apparatus is mounted is imperfectly closed (i.e., when 

30 a door is not completely closed) , when an antitheft device (e.g. , 
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an immobilizer) operates, or when a problem arises in the seat 
belt wearing conditions, the remaining amount of oil, the 
remaining amount of fuel, the remaining charged capacity of the 
battery, or the like, the vehicle cabin lighting apparatus emits 
out light in a predetermined form such as a blinking form, and 
serves as an alarm device which notifies passengers and persons 
outside the vehicle that an abnormal condition occurs in the 
vehicle . 
[0035] 

As shown in Fig. 14, a monitor control unit 3A, which is 
disposed as a monitor control means for controlling the 
operation of a monitor 1 , is provided with a monitor light amount 
adjusting unit 31, a monitor light color adjusting unit 32, a 
monitor light pattern adjusting unit 33, and an OR circuit 35, 
like the monitor control unit 3 of Fig, 1. The monitor control 
unit 3A further includes a monitor operation control means 34A 
for controlling the display operation of the monitor 1 at a time 
when the monitor 1 is placed in a folded or unfolded state 
according to a detection result of a monitor 
folding-or-unf olding detecting means 2, and for similarly 
controlling the display operation of the monitor 1 at the time 
when the monitor 1 is placed in the folded or unfolded state 
in response to an alarm signal from outside. 
[0036] 

The vehicle cabin lighting apparatus further includes a 
vehicle alarm unit 17 connected to the monitor operation control 
means 34A, for generating an alarm signal, and a vehicle status 
detecting means 18 connected to the vehicle alarm unit 17, for 
detecting a status of the vehicle, such as whether or not all 
doors are completely closed, the seat belt wearing conditions, 
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the remaining amount of oil, the remaining amount of fuel, the 
remaining charged capacity of the battery, or the like, or the 
activation of the antitheft device, as mentioned above. In 
response to a detection output of the vehicle status detecting 
5 means 18, the vehicle alarm unit 17 outputs an alarm signal to 
the monitor operation control means 34A and puts the vehicle 
cabin lighting apparatus into an alarm mode . In a video display 
mode in which the monitor 1 is placed in the unfolded state, 
the vehicle alarm unit 17 causes the monitor control unit 3A 

10 to display a word of warning on the screen of the monitor 1 . 
On the other hand, in a lighting mode which the monitor 1 is 
placed in the folded state, the vehicle alarm unit 17 causes 
the monitor control unit 3A to emit out light having a 
predetermined pattern so as to notify passengers and persons 

15 outside the vehicle that an abnormal condition occurs in the 
vehicle . 
[0037] 

The vehicle alarm unit 17 and vehicle status detecting 
means 18 constitute a vehicle alarm generating means- A remote 
20 control means 4 has the same functions as that of Fig, 1, and 
can carry out a detailed setting for display (lighting) at the 
time when the alarm device is activated. 
[0038] 

Fig. 15 is a diagram showing examples of an alarm screen 
25 display generated by the monitor 1. 

Fig. 15 shows display contents at the time when the monitor 
is placed in the folded state (i.e., the state of Fig . 3 in which 
the monitor 1 is accommodated in the accommodating case 6 
mounted to the ceiling of the cabin 5 of the vehicle) . In this 
30 case where the monitor is folded, the operation mode of the 
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vehicle cabin lighting apparatus is substantially the lighting 
mode, and, when no alarm is raised, the monitor 1 lights up and 
the light emitted out of the monitor 1 is applied, as 
illumination light, to the cabin of the vehicle. When the alarm 
5 signal indicates a theft detection by the immobilizer (i.e., 
the antitheft device) , the monitor operation control means sets 
the color of the illumination light emitted out of the monitor 
1 to red, and then makes the monitor blink at intervals of 0 . 5 
seconds. When the immobilizer is released, the operation 
10 control means switches off the monitor. 
[0039] 

When the alarm signal indicates that a door is not 
completely closed, the monitor operation control means sets the 
color of the illumination light emitted out of the monitor 1 

15 to yellow, and then makes the monitor light up. When the door 
is completely closed, the monitor operation control switches 
off the monitor. When the alarm signal indicates that a 
passenger forgets to wear a seat belt, the monitor operation 
control means sets the color of the illumination light emitted 

20 out of the monitor 1 to orange, and then makes the monitor blink 
at intervals of 1 second for 10 seconds, and, after that, makes 
it blink at intervals of 0.5 seconds and then switches off the 
monitor when the passenger wears the seat belt. When the alarm 
signal indicates a remaining oil amount warning, the monitor 

25 operation control means sets the color of the illumination light 
emitted out of the monitor 1 to green, and then makes the monitor 
blink at intervals of 2 seconds. When the vehicle alarm unit 
17 is then released, the monitor operation control means 
switches off the monitor. When the alarm signal indicates a 

30 remaining fuel amount warning, the monitor operation control 
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means sets the color of the illumination light emitted out of 
the monitor 1 to blue, and then makes the monitor blink at 
intervals of 2 seconds. When the vehicle alarm unit 17 is then 
released, the monitor operation control means switches off the 
monitor . 
[0040] 

When the alarm signal indicates a remaining battery 
charged capacity warning, the monitor operation control means 
sets the color of the illumination light emitted out of the 
monitor 1 to white, and then makes the monitor blink at intervals 
of 2 seconds. When the vehicle alarm unit 17 is then released, 
the monitor operation control means switches off the monitor. 
When the alarm signal indicates that two or more alarms are 
simultaneously raised, the monitor operation control means 
causes the monitor to sequentially generate corresponding alarm 
display contents associated with, for example, an alarm about 
the above-mentioned immobilizer, ... , and a remaining battery 
charged capacity warning in the order of them. The monitor 
operation control means switches among the two or more alarm 
display contents at predetermined intervals of, e.g., 10 
seconds if needed, and, when one of the abnormalities is 
eliminated and the vehicle alarm unit 17 then cancels the issue 
of a corresponding alarm, switches off the generation of 
corresponding alarm display contents. 

The light color, length of intervals at which the monitor 
blinks, which is defined as the light pattern, etc. which are 
shown in Fig. 15 for each alarm display contents are provided 
as an example, and are not limitedly defined for each alarm 
display contents . 
[0041] 
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In a case where the monitor displays certain contents in 
the state in which the monitor is unfolded (i.e., when the 
monitor 1 is flipped down from the accommodating case 6, and 
is placed in a state as shown in Fig. 2 in which passengers can 
5 view and listen to an image displayed on the screen of the 
monitor), the operation mode of the monitor is substantially 
the video display mode, and, when an alarm as shown in Fig. 15 
is raised, for example, the following word of warning is 
displayed on the screen of the monitor 1 as an example, although 
10 not shown in Fig. 15. 
[0042] 

In other words, when the alarm signal indicates that the 
immobilizer (i.e., the antitheft device) is activated, the 
following word of warning: "The antitheft device is activated" 

15 is shown. When the alarm signal indicates that a door is not 
completely closed, the following word of warning: "Please close 
the door on the side of the front seat" is shown. When the alarm 
signal indicates that a passenger forgets to wear a seat belt, 
the following word of warning: "Please wear the seat belt" is 

20 shown. When the alarm signal indicates a remaining oil amount 
warning, the following word of warning: "Please check the 
remaining oil amount" is shown. When the alarm signal indicates 
a remaining fuel amount warning, the following word of warning: 
"Please check the remaining fuel amount" is shown. When the 

25 alarm signal indicates a remaining battery charged capacity 
warning, the following word of warning: "Please check the 
remaining battery charged capacity" is shown. When the alarm 
signal indicates that two or more alarms are simultaneously 
raised, the monitor operation control means causes the monitor 

30 to sequentially generate corresponding words of warning 
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associated with, for example, an alarm about the 
above-mentioned immobilizer, and a remaining battery charged 
capacity warning in the order of them. The monitor operation 
control means switches among the two or more words of warning 
5 at predetermined intervals of, for example, 5 seconds if needed, 
and, when one of the abnormalities is eliminated and the vehicle 
alarm unit 17 then cancels the issue of a corresponding alarm, 
switches off the display of a corresponding word of warning. 
[0043] 

10 Next, the operation of the vehicle cabin lighting 

apparatus will be explained with reference to Fig. 16. 

The vehicle alarm unit 17 detects the status of the vehicle 
from the detection output of the vehicle status detecting means 
18 (in step ST11) , and the monitor operation control means 34A 

15 determines whether an abnormal condition corresponding to an 
alarm as shown in Fig. 15 occurs based on this detection output 
(in step ST12) . When no abnormal condition occurs, the monitor 
folding-or-unf olding detecting means 2 detects the folded or 
unfolded state of the monitor 1 (in step ST13). Then, the 

20 monitor operation control means 34 determines whether the 
monitor 1 is placed in the folded or unfolded state (in step 
ST14), and, when determining that the monitor 1 is not placed 
in the folded state, that is, when the monitor is placed in the 
video display mode which is the unfolded state, flips down the 

25 monitor 1 so as to display a normal TV image or DVD image on 
the monitor 1, and ends the processing (in step ST15). 
[0044] 

When, in step ST14, determining that the monitor 1 is 
placed in the folded state, the monitor operation control means 
30 enters the lighting mode (in step ST16) , and determines whether 
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there is a necessity to change the display contents, I.e., the 
amount of the light, light color, light pattern, or the like 
of the monitor 1 (in step ST17). When needed, the monitor 
operation control means selects a corresponding adjusting unit, 
5 e.g. , the monitor light amount adjusting unit 31 so as to adjust 
the amount of the light emitted out of the monitor in the case 
of the amount of light, selects the monitor light color 
adjusting unit 32 so as to adjust the color of the light emitted 
out of the monitor in the case of the light color, or selects 

10 the monitor light pattern adjusting unit 33 so as to adjust the 
pattern of the light emitted out of the monitor in the case of 
the light pattern. After that, the OR circuit 35 selects the 
needed display contents (in step ST18), and a prism 8 disposed 
within the accommodating case 6, as shown in Fig. 4, of the 

15 monitor 1 placed in the folded state reflects the light emitted 
out of the monitor 1 with the reflecting surface thereof so as 
to guide it, as illumination light, to openings 6a. The vehicle 
cabin lighting apparatus thus carries out and ends the series 
of processes. On the other hand, when there is no necessity 

20 to change the display contents in step ST17, the monitor 
operation control means keeps the previously-established 
setting so that the prism guides the light emitted out of the 
monitor to the openings 6a, and ends the processing. 
[0045] 

25 On the other hand, when, in step ST12, determining that 

an abnormal condition occurs in the vehicle, the monitor 
operation control means enters the alarm mode (in step ST19) 
in which it identifies the status of the vehicle in which the 
abnormal condition occurs (in step ST2 0) , and, when the monitor 

30 1 is placed in the unfolded state, it advances to the video 



27 

display mode of step ST15 in which it carries out a process of 
displaying a corresponding word of warning on the screen of the 
monitor 1 according to the alarm, as previously mentioned- On 
the other hand, when the monitor 1 is placed in the folded state, 
5 the monitor operation control means advances to the lighting 
mode of step ST14 in which it carries out a warning process in 
steps ST16 to ST18 using, for example, an above-mentioned light 
pattern or the like. 
[0046] 

10 In other words, the monitor operation control means 

enters the lighting mode for warning in step ST16, and 
determines whether there is a necessity to change the display 
contents, i.e., the amount of the light, light color, light 
pattern, or the like of the monitor 1 (in step ST17). When 

15 needed, the monitor operation control means selects a 
corresponding adjusting unit, e.g., the monitor light amount 
adjusting unit 31 so as to adjust the amount of the light emitted 
out of the monitor in the case of the amount of light, selects 
the monitor light color adjusting unit 32 so as to adjust the 

20 color of the light emitted out of the monitor in the case of 
the light color, or selects the monitor light pattern adjusting 
unit 33 so as to adjust the pattern of the light emitted out 
of the monitor in the case of the light pattern. After that, 
the OR circuit 35 which is a display contents selecting means 

25 selects display contents according to the alarm, and the prism 
8 disposed within the accommodating case 6 of the monitor 1 
placed in the folded state reflects the light emitted out of 
the monitor 1 with the reflecting surface thereof so as to guide 
it, as illumination light, to the openings 6a (in step ST18). 

30 The vehicle cabin lighting apparatus thus carries out and ends 
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the series of processes. The monitor operation control means 
thus carries out the series of processes for notifying 
passengers and persons outside the vehicle that an abnormal 
condition occurs in the vehicle by causing the monitor to emit 
5 out light in the light-emitting form corresponding to the alarm. 
On the other hand, when there is no necessity to change the 
display contents in step ST17, that is, when the alarm display 
contents are the same as the previous alarm display contents, 
the monitor operation control means keeps the 
10 previously-established display setting so that the prism guides , 
as illumination light for warning, the light emitted out of the 
monitor to the openings 6a , and ends the processing. 
[0047] 

In accordance with this embodiment, the conducting member 
15 and so on of the vehicle cabin lighting apparatus mounted to 
the vehicle's ceiling can have the same structure as those of 
above-mentioned embodiments 1 to 5 . Targets detected by the 
vehicle status detecting means 18 connected to the vehicle alarm 
unit 17 are not limited to those associated with the alarms as 
20 shown in Fig. 15, and other factors of the vehicle which are 
associated with abnormal conditions which can occur in the 
vehicle can be targets detected by the vehicle status detecting 
means. Even in this case, the same advantages are provided. 
[0048] 

25 Thus, the vehicle cabin lighting apparatus in accordance 

with this embodiment 6 is so constructed as to operate in 
cooperation with the operation of the alarm unit or the like. 
Therefore, the present embodiment offers an advantage of making 
it possible for the vehicle cabin lighting apparatus to serve 

30 as an alarm and safety apparatus which notifies the occurrence 
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of an abnormal condition to passengers and persons outside the 
vehicle, thereby improving the convenience of the vehicle cabin 
lighting apparatus, in addition to the advantages provided by 
above-mentioned embodiments 1 to 5 . 
5 [0049] 

Embodiment 7 . 

Fig. 17 is a block diagram showing circuit structure of 
a vehicle cabin lighting apparatus in accordance with 
embodiment 7 of the present invention. In Fig, 17, components 
10 corresponding to those shown in Fig. 14 are designated by the 
same reference numerals as shown in this figure, and the 
detailed explanation of the components will be omitted 
hereafter . 

The vehicle cabin lighting apparatus in accordance with 
15 embodiment is so constructed as to operate in cooperation with 
the operation of a playback unit for playing back a music medium, 
such as a DVD or CD, so that the vehicle cabin lighting apparatus 
can be also used as entertainment equipment. 
[0050] 

20 As shown in Fig. 17, a monitor control unit 3A, which is 

disposed as a monitor control means for controlling the 
operation of a monitor 1, is provided with a monitor light amount 
adjusting unit 31, a monitor light color adjusting unit 32, a 
monitor light pattern adjusting unit 33, and an OR circuit 35, 

25 like the monitor control unit 3A of Fig . 14 , and further includes 
a monitor operation control means 34A for controlling a display 
operation at a time when the monitor 1 is placed in a folded 
or unfolded state according to a detection result obtained by 
a monitor f olding-or-unf olding detection means 2, and for 

30 controlling the display operation at the time when the monitor 
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1 is placed in the folded or unfolded state in response to an 
alarm signal from outside the monitor operation control means, 
[0051] 

The playback unit 19 plays back a recording medium, such 
5 as a CD or DVD. A music type determining unit 36 extracts music 
type information (e.g., classic, jazz, popular music, or the 
like ) corresponding to music information currently being played 
back by the playback unit 19 from a memory 3 7 so as to determine 
the music type of the music information. 

10 For example, when the recording medium is a CD, the memory 

37 acquires information including genres (including the genre 
of the whole album and the genres of individual trucks), 
meta-genres (rock, classic, new age, jazz, etc.), and subgenres 
(gothic punk, ska, baroque, coral, bebop, etc.), which are 

15 pieces of additional information about the CD in advance, and 
prestores the information therein, by accessing, for example, 
the music information database (CDDB) provided by Gracenote 
Inc. using a communications means, such as a mobile phone. 
[0052] 

20 Another memory 38 stores plural sets of information 

indicating a correspondence between different pieces of music 
type information and plural pieces of information each 
including an amount of monitor light, a monitor light color, 
and a monitor light pattern. The monitor operation control 

25 means 34A extracts information including an amount of monitor 
light, a monitor light color, and a monitor light pattern, and 
corresponding to the music type of the music information 
currently being played back by the playback unit based on the 
determination result obtained by the music type determining 

30 unit 36, and outputs the amount information of monitor light 
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to the monitor light amount adjusting unit 31, outputs the 
monitor light color information to the monitor light color 
adjusting unit 32, and outputs the monitor light pattern 
information to the monitor light pattern adjusting unit 33 so 
5 that they can adjust the amount of monitor light, monitor light 
color, and monitor light pattern, respectively. 
[0053] 

Thus, the vehicle cabin lighting apparatus in accordance 
with embodiment 7 can automatically determine the type and 

10 pattern of lighting which are suitable for the circumstances 
according to the music type (genre, melody, etc. ) of the music 
information currently being played back by the playback unit 
19 so as to carry out the lighting control, thereby improving 
the enjoyableness of the equipment. 

15 Industrial Applicability 
[0054] 

As mentioned above, the vehicle cabin lighting apparatus 
in accordance with the present invention is suitable for 
utilization of image light emitted out of a monitor system in 
20 order to light a vehicle cabin in which the monitor system is 
disposed. 



